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(54) Register control for printing 
presses 

(57) A remote-controlled register 
adjustment apparatus is provided for 
printing presses having a number of 
units, the printing cylinders being 
depicted in a graphic display (22) on a 
console, which display enables the 
operator to select the axial or 
circumferential corrections needed by 
pushing an appropriate 
touch-responsive device (26a to 49a). 
The correction is provided by 
synchronous motors which are fed by 
alternating current for a time interval 
that is calibrated with the correction 
amount There may be a plurality of 
console stations with a communication 
line between console stations 
comprising a simple 75 ohm TV grade 
coaxial cable. The circuitry may have 
bidirectional characteristics to enable 
various functions to be independent of 
each other. A deliberate motor stall 
circuit is provided for centering the 
cylinders, the stall being created by 
bringing a cylinder to the end of its 
travel in one direction so that the motor 
can then be reversed for a 
pre-determined time to establish the 
centre position. 
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SPECIFICATION 

Register corrtr I apparatus and process for printing 
presses 

5 

The present invention concerns a register control 
apparatus and process for printing presses and, 
more particularly, a register control system that 
permits remote control by an operator. 

tO A four-unit color printing press typically comprises 
a red unit a yellow unit, a blue unit and a black unit 
The units may be stacked vertically or positioned 
horizontally and they are coupled together to form 
the press,. A color press may have about 15 register 

15 control points for varying the position of the printing 
plate for proper register. Each plate is mounted on a 
printing cylinder and when a control handwheel is 
moved the printing cylinder is moved to reposition 
the plate cylinder for proper register. Such moves 

20 may be axial or the move may be a phase angle 
(circumferential) correction between the printing 
cylinders. 

In larger systems, there may be several multi-unit 
presses, each operating on a separate web, with all 

25 of the webs terminating at a common delivery and 
folding point. For example, some printing com- 
panies have four adjacent four-unit presses, each 
having about 15 manual controls, with all 60 controls 
having to be operated in order to control the total 

30 system. The difficulty of operation all 60 controls 
within a short period of time is apparent for the 
following reason. In four-unit presses in which the 
units are stacked vertically, the 15handwhee!sfor 
controlling the register adjustment points are not in 

35 the same location. They are in different vertical 
locations and also on opposite sides of the units. 
Thus in a system with a combination of up to 60 
handles, the 60 handles are located in different 
locations around the unit A four-unit press may be 

40 14 to 15 feet (4.3 m to 4.6 m) high, requiring access to 
the handles by means of a ladder. Where a series of 
four-unit presses are adjacent to each other, the total 
length may be 150 feet (46 m.) and there needs to be 
several ladders for access to all of the handles, 

45 However, it is critical that adjustments be made as 
quickly as possible, because it is improtant for the 
presses to be made ready as quickly as possible. 
Therefore, the operator must determine immediately 
what has to be adjusted. He must run to the 

50 appropriate handwheel and make the adjustment as 
quickly as possible. This often requires climbing and 
running from press to press rapidly. A press may be 
running at any speed up to 75,000 impressions per 
hour. Therefore, if the time taken for adjustments is 

55 an hour, up to, 75,000 impressions could be lost 
tt is an object of the present invention, to simplify 
and expedite the aforesaid operation. 

In accordance with th present inv ntion, mot rs 
are used to mov thecylind rs and the motors are 

60 controlled remotely. This results in a reduction in 
waste and fewer higher skilled manpower require- 
ments. 

One of the features fon embodim ntofthe 
present invention is a graphic presentation of the 
65 cylinders to be corrected. In th illustrative embodi- 



ment th cylinders t be corrected a r pres ntedin 
a motor select display which enables the operator to 
view whether lat ral or rotational correct! nsare 
needed and then push a touch responsive device to 

70 make the appropriate correction. In addition, there is 
a keyboard in which the operator may enter a 
numerical value representing the correction amount 
to be made in the system chosen, for example, 
English or metric. 

75 Another feature of one embodiment of the inven- 
tion is that the correction is provided by synchro- 
nous motors which are fed by alternating current for 
a time interval that is calibrated with the correction 
size. 

80 Another feature of one embodiment of the inven- 
tion is the use of a tactile feel pushbutton switch in 
the membrane panel of the motor select display, 
which enables the operator to feel each each dick 
during the operation while at the same time using a 
85 membrane type system. 

Another feature of one embodiment of the present 
invention is the use of a plurality of console stations 
with a communication line between console sta- 
tions. The communication line in the illustrative 
90 embodiment comprises a simple 75 phm TV grade 
coaxial cable. Each console is used with a single 
press, whether It be a two-unit a four-unit or larger 
press. Where there are a series of multi-unit presses, 
there can be a series of consoles with each of the 
95 consoles communicating with the others. In this 
manner, one operator can control all of the consoles 
and hence all of the presses from a single console. 

Another feature of one embodiment of the present 
invention is the use of circuitry having bidirectional 

100 characteristics. This enables certain functions to bo 
independent of each other thereby allowing, for 
example, an operation which requires directional 
control (for example, centering) while at the same 
time enabling movement instructions to one of the 

1 05 other systems which requires a direction from the 
console to the motor. 

Another feature of the illustrative embodiment of 
the present invention is the provision of a circuit that 
enables a deliberate motor stall which is utilized to 

1 10 center the cylinder. The stall is created by bringing 
the cylinder to its end of motion travel (where it can 
go no further) and the motor shaft cannot turn any 
further so that it goes into the stall. This allows more 
rapid centering of the cylinder because once the stall 

115 occurs, the circuit knows exactly how far the cylinder 
needs to travel to return to center. 

A more detailed explanation of the invention is 
provided in the following description and claims, 
and is illustrated in the accompanying drawings. 

120 

Brief description of the drawings 

FIGURE 1 is a diagram of a regist r control system 
for printing presses constructed in accordance with 
the principles of the present invent! n; 
1 25 FIGURE 2 is a front view of the graphics display of 
a console of the RGURE 1 system; 

FIGURE 3 is a bl ck diagram f the register 
motorizati n of the system of RGURE 1; 

FIGURE 4 is another block diagram of the register 
130 system in accordance wrth the present invention; 
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FIGURES is a block diagram of the consoi 
communicati n system; 

FIGURES 6A and 6B, when connected togeth r, 
comprise a schematic circuit diagram of a p rtion of 
5 a console of the system of FIGURE 1 ; 

FIGURES 7A 7B and 7C, when connected 
together, comprise a schematic circuit diagram of 
another portion of a console of FIGURE 1 ; 

FIGURE ID comprises a schematic circuit digram 
10 of the motor control circuitry of the present inven- 
tion; 

FIGURES is a schematic circuit diagram of the 
sensing circuitry; 

FIGURES is a schematic circuit diagram of the 
15 communication circuit; 

FIGURE 10 is a waveform diagram showing wave- 
form parameters of the of the present invention; 

FIGURE 7 Mis a diagram of the reference 60-cyde 
signal; 

20 FIGURE ftBisa diagram of the transmit signal; 
FIGURE 1 1C is a greatly enlarged diagram of the 
transmit signal; 

FIGURE 12 is a block diagram of the communica- 
tion line between consoles; and 
25 FIGURE 13 shows a typical train of information 
signal in accordance with the present invention. 

Detailed description of the illustrative embodiment 
Referring to RGURE 1,the register control system 
30 of the present invention is used with a series of four 
adjacent four-unit presses A, B, C and D. Each of the 
presses has four vertically stacked units, with the 
first (lowest) unit being black, the second unit being 
blue, the third unit being red and the fourth unit 
35 being yellow. Folders are located between adjacent 
presses. A console is provided for remote control of 
each press with console A controlling press A, 
console B controlling press B, console C controlling 
press C and console D controlling press D. However, 
40 a communication system is provided so that one of 
the consoles, for example, console B, may be used 
as the master control console to control all four of 
the press. This is described in more detail below. 
Referring to RGURE 2, a graphic display panel is 
45 provided for each console, for enabling the operator 
to make remote adjustments to the printing cylin- 
ders. The graphic presentation comprises a plasti- 
ctzed sheet 20 having a motor select display 22 and a 
keyboard 24 inprinted thereon. A number of syn- 
50 chronous motors are operatively connected to the 
printing cylinders for moving the printing cylinders 
in the axial and lateral directions. The motor select 
display 22 includes a graphic representation of the 
cylinders capable of movement with arrows 26-49 
55 indicating the movement direction and also tactile 
feel switches 26a-49a adjacent the arrows and 
adapted for manual actuation by the operator to 
cause movement of the cylinders in the direct! n of 
the arrow adjacent the selected switch. A dual light 
60 for reliability, in the form of two LEDs is located 
und reach arrow to indicate which switch has been 
pressed and hence the* correction direction of the 
selected cylinder. 
The graphics panel also includes unit to unit 
65 register switches 50-55, adjacent arrows 50a-55a, 



overlying LEDs f rsh wing the correction direction, 
an all center pushbutton 56 and an all center cancel 
pushbutt n 5a The keyboard 24 includes correcti n 
. size pushbutt ns 60 numbered "O" through "9", 
70 four press selector pushbuttons designated A, B, C 
and D corresponding to the selected press, and a 
pushbutton 62 designated E for enabling the console 
under consideration to be controlled by another 
console. A status indicator display 64, showing the 
75 press selected, is provided and a correction size 
indicator 66, showing the selected correction size, is 
provided. Also incorporated on the keyboard is a 
blind reset switch 65 which allows resetting of the . 
s system if any computer malfunctions occur. 
80 In controlling presses A, B, C and D of RGURE 1, 
assume that console B will be the console used as 
the master control console. First all of the presses 
are brought up to speed. If the operator at console B 
is going to control the operations of presses A, C and 
85 D as well as B, the A, C and D consoles are placed in 
the enable mode by pushing button 62 on consoles 
A, C and D. Now if the operator at master control 
console B wants to make an adjustment to press A, 
he presses button A on console B, and the designa- 
90 tioh"B-- A" will show on display 64. 

Still referring to RGURE 2, graphic display portion 
66 concerns unit 1 of the press, graphic display 
portion 67 concerns unit 2 of the press, graphic 
display portion 68 concerns unit 3 of the press and 
95 graphic display portion 69 concerns unit 4 of the 
press* Arrows 26, 29, 30, 33, 34, 37, 38, 41 , 42, 43, 44, 
45, 46, 47, 48 and 49 are the sidelay correction lights 
and have adjacent sidelay correction switches 26a, 
29a, 30a, 33a, 34a, 37a, 38a, 41 a, 42a, 43a, 44a, 45a, 
100 46a, 47a, 48a and 49a, respectively. The sidelay 
correction lights will indicate that a correction is 
taking place as well as the direction of correction. 
When in the "pecking mode", described below, 
these lights will indicate the on/off condition and will 
105 show the operator when the system changes from 
the pecking mode to the continuous running 'mode. 
The adjacent sidelay register switches are provided 
to move the printing cylinders "towards" or "away" 
as required. The system is set to provide a pecking 
110 action when the switch is first pushed. Pecking will 
produce a fixed known small correction and allow 
the operator time to remove his finger from the 
switch to avoid overcorrection. After a predeter- 
mined number of pecks, the correction will switch to 
1 1 5 continuous and correct at the rate of .01 5 inch (0.038 
cm) per second. The size of each peck, the duration 
between pecks and the number of pecks before 
continuous running are all adjustable in the field to 
suit each application. 
1 20 Arrows 27, 28, 31 , 32, 35, 36, 39 and 40 are 

circumferential correction lights and are provided to 
show that a correction is taking place. The arrow 
shows th correction di recti n. As in the sidelay 
indicator lights, pecking or continuous correction is 
125 indicated by these lights. Each of these lights has an 
adjacent switch which is provided to mov th fr nt 
to back register mechanism. The same pecking 
syst m described for the sidelay register switches is 
operabl for circumferential registrati n. 
130 Thus the tactile feel switches, when pressed, 
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operate in a pecking mode so as to make a discrete 
amount of movement each tim the pushbutton is 
pressed. Th amount of movement may be adjusted 
by adjusting a potentiometer so that the movement 

5 may vary from .001 inch (.025 cm) to .015 inch (.038 
cm). If the switch is pressed continuously, instead of 
discrete increments, the movement will be con- 
tinuous, rf a movement of, for example, .006 inch 
(.01 5 cm) is required, the operator will enter the 

10 correction size by pushing the appropriate correction 
size switch 60. Thus for a .006 inch (.01 5 cm) 
correction, the operator will push the switch desig- 
nated "6" on keyboard 24. The .006 inch (.015 cm) 
desired correction will show in display 66. The 

15 operator will then push the switch in die motor 
select display 22 corresponding to the cylinder and 
movement that is desired. For example, if lateral 
movement to the right is desired with the printing 
cylinder of the second unit of press B r in an amount 

20 of .,006 inch (.01 5 cm), the operator presses switch B 
on keyboard 24, switch "6" on keyboard 24, and 
switch 35a on motor select display 22. Press B will be 
designated on display 64, the .006 inch (.015 cm) 
correction movement will be shown on display 66, 

25 and arrow 35 will light up to indicate that the 
correction is taking place and to show the direction 
of the correction. 

The correction may be made without using the 
keyboard 24. To this end, as stated above the tactile 

30 feel switches on the motor select display operate in a 
pecking mode so as to make a discrete amount of 
movement each time the pushbutton is pressed. If 
the peck is set for .001 inch (.025 cm) per peck, each 
time the operator presses the particular switch there 

35 will be a correctional movement of .001 inch (.025 
cm). This instead of pushing the switch 60 desig- 
nated "6" on keyboard 24, the operator could press 
switch 35a on motor select display 22 six times. This 
would have the same effect as pushing the switch 60 

40 designated "6" and then pushing switch 35a once. 
Switches 50-55 are unit to unit correction lights 
which are provided to show the correction and 
direction of correction for unit to unit registration. 
The adjacent arrows indicate the pecking versus 

45 continuous running as with the other arrows de- 
scribed above. All center switch 56 is provided to 
neutralize (i.e., move to the center) sidelay, back to 
back and circumferential register mechanism. 
Switch 56 is used when changing jobs to facilitate 

50 rapid make-ready and registration. Adjacent light 72 
will illuminate when switch 56 is activated and will 
remain on until all register mechanisms are centered 
and the press compensation is back in its "ready" 
condition. 

55 Switch 58 is used to cancel an "all center" 
command, before the "all center" sequence is 
completed. 

The corrections are provided by synchronous 
motors which are fed by alternating current for a 

60 tim interval that is calibrated with th correction 
size. For example, assume an alternating current 
frequency of 60 h rtz is utilized. The synchronous 
motors are calibrated so that the motor will cause a 
.015 inch (.038 cm) correction movement in on 

65 second. Thus for ev ry 1/1 5th of a second, there is a 



.001 inch (.025 cm) correction movement If a .001 
inch (.025 cm) correction m vement is desired, the 
m tor is provided with four cycles of alternating 
current which equal 1/15th of the 60 cycles. Addi- 

70 tionally, the alternating current line is synchronized 
so that each time the synchronous motor is ener- 
gized, it commences with the zero crossing of the 
alternating current cycle; not anywhere else on the 
alternating current cycle. Thus for 60 hertz power, 
v 75 the .015 inch (.038 cm) correction movement will 
take one second. It should be noted, however, that 
the frequency of the alternating current is immaterial 
because the motor is synchronized to provide a .01 5 
inch (.038 cm) correction movement for one com- 

80 plete second at any frequency. Thus assuming the 
frequency is 50 hertz, in one second there will still be 
a .015 inch (.038 cm) movement If .0075 inch (.019 
cm) movement is desired, only 25 cycles (i.e., one 
half second of alternating current) will be provided 

85 to the motor. This timing is applicable notwithstand- 
ing the frequency. 

Instead of using conventional membrane switches 
on the console in the illustrative enbodiment, there 
are pushbuttons located under the plasticized dis- 

90 play sheet 20. In this manner, the operator will feel 
each click although it will have the advantage of a 
planar overlay with the membrane feel. 

In FIGURE 3, a console block diagram is illustrated 
including the motor select display 22, keyboard 24 

95 with keyboard computer, and interface 78 including 
a computer, peck circuitry, center line circuitry, 
numerics-remote control circuitry, and a power 
supply 80. The motor select display 22 is coupled to 
the interface computer, peck circuitry and center line 

100 circuitry via line 82 and the keyboard computer 24 is 
coupled to the numerics-remote circuitry via line 84. 
The output 86 if interface 78 controls AC drivers 88 
which are connected to the numerous synchronous 
motors 90 which are operativety connected to the 

1 05 cylinders for movement of the cylinders. The con- 
sole of FIGURE 3 is connected by a 75 ohm TV grade 
coaxial cable 92 to another console through a com. 
line interface 94 {FIGURE 5). 
Referring to FIGURE 4, it can be seen that display 

110 22 and keyboard/ controller 24 are connected to 
interface 78 via lines 82 and 84, respectively, and 
four drivers 88a-88d are coupled to interface 78 via 
lines 86a-86d for controlling the four units of a press. 
Output line 89a from driver 88d controls the side 

115 circumferential motor of unit 1 , output tine 89b 

controls the unit 1 to unit 2 correction motor in which 
the lowest unit 1 is moved into register with fixed 
unit 2, output line 89c is used to control one of the 
sidelay correction motors of unit 1 while output line 

1 20 89d is connected for controlling the other sideay 
correction motor of unit 1 . With respect to driver 88c, 

n of its utput lines controls th circumferential 
correcti n motor, an ther output line controls a 
sidelay correction motor, another output line is not 

125 used and another utput lin controls the oth r 
sidelay correction mode. With respect to driver 88b, 
oneofth output lines controls the circumferential 
correcti n motor, anoth r output lin controls the 
unit 3 to unit 2 correcti nm t r,ah ther output line 

130 controls a sidelay correcti n motor, and the fourth 
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output line controls th ther sidelay correction 
motor. With respect to driver 88a, one of the utlet 
lines controls the circumferential correction motor of 
unit 4, another output line controls a sid lay correo- 
5 tion motor of unit 4, another output line controls the 
unit 4 to unit 2 correction motor, and the other 
output line controls the other sidelay correction 
motor of unit 4. 
Each of the lines (89a, 89b, 89c and 89d) which 
10 form an output of driver 83d comprises three wires. 
Thus driver 88d actually has 1 2 output wires as does 
driver 88b and driver 88a. Driver 88c has 9 output 
wires. The purpose of each of the drivers is to 
change the five volt input to a 120 volt output 
15 required to drive the motor. A 50 or 60 hertz 120 volt 
alternating current input is provided to each motor. 
As indicated in RGURE 4, there are 1 5 motors used 
in connection with the present register control 
system for each press. The three-wire connection to 
20 each motor is illustrated in RGURE 7D and 8, which 
are discussed in more details below. 

Referring to RGURE 5, it can be seen that control 
consoles A.B,C and D are connected by 75 ohm TV 
grade coaxial cable 92a, 92b, 92c and 92d to a 
25 communication line isolation interface 94. It has 
been found that the ground between each of the 
presses in a multi-press system should not be the 
communication line 92. In other words, the ground 
of coaxial cable 92 should not serve as the common 
30 ground for all four consoles or all four presses. This 
is because some presses are running on as much as 
a 1,200 amp line and this would provide enough kick 
to cause interference between the consoles; thus it 
has been found that electrical isolation between 
35 consoles should be provided. Thus a com. line 
interface or junction box 94 is provided in which all 
of the consoles are connected to each other via 
optical isolation means. The optical isolation means 
preferably comprises four capacitors in the interface 
40 94. Each of the capacitors acts as a power supply. 
There are opto isolators, with each capacitor operat- 
ing with three of the opto isolators. Thus referring to 
RGURE 9, coaxial cable 92a from console A is 
illustrated with line 100 being high (for example, five 
45 volts DC) to charge capacitor 102 via diode 104. If 
console A begins to transmit, then opto isolator 
diodes 106, 107 and 108 are activated, causing their 
respective transistors 106', 107' and 108' to conduct 
Opto diode 106 is opto coupled to transistor 106' 
50 which controls console C, while opto diode 107 is 
opto coupled to transistor 107' controlling console B 
while opto diode 108 is opto coupled to transistor 
1 08' which controls console D. 
Now assume that there is a signal from coaxial 
55 cable 92d. Then transistor 108' will turn on, which 
turns on transistor 110, and also turns on transistor 
112. Transistor 110 sends the signal coming from 
coaxial cabl 92d back over th coaxial cable to 
console A. Transistor 1 12, turning on, shorts out 
60 opto diodes 106, 107 and 108 to prevent them from 
sending a latch signal back to their respective 
transistors, 

If capacitor 102 discharges for any reason, the 
ntire circuit is disabled. This would not affect th 
65 oth r three circuits, however. Thus RGURE 9 shows 



one of th four opt isolation circuits present in the. 
communication isoiati n interface 94 of FIGURE 5. 
The circuit may or may not be used depending n 
the ground is lation between systems. ■ 
70 Now referring to RGURE 6A, tt can be seen that 
there is a control circuit for each unit of the press. 
While the following discussion will refer to press A, 
the same discussion is applicable to the other 
presses. 

75 Control circuit 1 20 controls unit 1 of press A, 
control circuit 121 controls unit 2; control circuit 122 
controls unit 3; and control circuit 123 controls unit 
4. Each control circuit 120, 121, 122 and 123 has eight 
input control lines. The switches and LEDs of 

80 RGURE 6A have reference numerals which corres- 
pond to the reference numerals on the panel illus- 
trated in RGURE 2. Now referring to control circuit 

120 for unit 1 , it is seen that switch 38a is coupled to 
high (for example, a five volt) line 130 which is at an 

85 input of NAND gate 132. tt also is connected to diode 

121 and to start line 134. Start line 134 is common to 
all 30 switches in all of the four control circuits 120, 
121, 122 and 133, and it also is connected to a 
computer in the interface 78 and a computer in the 

90 keyboard control 24. The interface computer re- 
sponds with an active high on peck line 13a Peck 
line 136 is also common to all 30 switches. The peck 
line 136 is inputted to another input of NAND gate 
132, resulting in a low signal on line 138. LEDs 38, 

95 which are positioned under the graphic panel 22 
(FIGURE 2), become energized and effectively light 
up the arrow showing the movement direction of the 
cylinder. There are two LEDs for each arrow. 
Likewise, switch 41a is connected to high line 131 

100 and through diode 123 to common start line 134. 
When switch 41a is activated, ths interface computer 
responds with an active high on peck line 136. The 
peck line is inputted to NAND gate 135 resulting in a 
low signal on line 137. LEDs 41 become energized to 

105 light up the arrow showing the movement direction 
of the cylinder. 

Likewise, switch 41a Is connected to an input of 
NAND gate 140 and through diode 141 to common 
start line 134. When switch 48a is activated, the 

110 interface computer responds with an active high on 
peck line 136, with the peck signal being inputted to 
an input of NAND gate 140, resulting in a low signal 
on line 142. LEDs 48 become energized to light up to 
arrow showing the movement direction of the 

115 cylinder. In the same manner, when switch 49a is 
energized, a low signal on line 143 results and LEDs 
49 are energized. A similar operation occurs with 
respect to actuation of switches 40a, 39a, 54 and 55 . 
and from the foregoing discussion it can be seen . 

120 how all four motors of unit 1 are controlled. 

By referring to the reference numerals on RGURE 
2 and comparing them to the reference numerals on 
HGURE 6A, the operation of th control circuits 
120-123 can be readily understood! For example, 

125 with respect to control circuit 121 f r controlling unit 
2 of the printing press, it can be seen that switch 34a 
is connected to an input of NAND gate 150 and is 
* connected through diode 1 51 to common start line 
134. When switch 34a is actuated, the interface 

130 computer responds with an active high on peck line 



5 



GB2 170447 A 



5 



136, which is connected to the other input of NAND 
gate 150. This results in a low signal n line 152 and 
LEDs34willbecom nergized. Likewis ,ref rring 
to control circuit 122 for controlling unit 3 of the 

5 printing press, when switch 30a is activated, there 
will be a low signal on line 1 54 and LEDs will be 
energized. When switch 26a of control circuit 123 is 
activated, there will be a low signal on line 156 and 
LEDs will become energized. 

10 Referring back to control circuit 121, it can be seen 
that switch 56 is connected to center line control line 
160 and operates to ground line 160 when switch 56 
is activated and also to energize LED 7Z Switch 58 is 
connected to cancel line 162 and operates to ground 

15 cancel line 162 when switch 58 is activated, referring 
now to FIGURE 6B, it can be seen that center line 
control line 160, cancel line 162, common start line 
134 and peck line 136 are connected to peck 
computer 170. 

20 While FIGURE 6A was the display panel 22, 
interface 78 is effectively illustrated in RGURE 7A. 
Thus output lines 138, 137, 142 and 143 from control 
circuit 120 (RGURE 6A) become the input lines (with 
the same reference numerals) to interace 78 (RGURE 

25 7A). The output lines from the display panel are 
connected to bidirectional input/output chips 180, 
182 of RGURE 7A. 

Still referring to Rgure 7 A, keyboard computer 
expansion bus lines 184 are also connected to 

30 bidirectional input/output chips 182, 185, respective- 
ly. These keyboard computer expansion lines 1 84 
are coupled to the keyboard computer. Although no 
limitation is intended, chips 180, 182 are Intel 8243 
chips and the keyboard computer is an Intel 8748 

35 microcomputer. Line 138 continues from chip 180 to 
chip 188 which is an opto buffer 74 LS245 chip. The 
enabling of chip 188 is controlled by the keyboard 
computer via terminal 189 and the direction is 
controlled by the pecking computer via terminal 190. 

40 In a centering operation, the information is returned 
from the driver board in the direction toward the 
display board. In this manner, the circuit of the 
present invention is bidirectional. The enable line, 
which is controlled by the keyboard, indicates to the 

45 chip that the information is being sent from the 
keyboard to the motor. On the other hand, the 
direction line, which is enabled by the pecking 
computer, indicates to the chip that the information 
is directed from the motor back to the display. These 

50 functions are independent of each other in that an 
operation which requires the directional control (for 
example, centering) could be occurring while at the 
same time movement instructions may be given to 
one of the other systems which requires a direction 

55 from the keyboard to the motor. 

While opto buffer chip 188 is operable with respect 
to unit 1, opto but^r chip 192 is operabi with 
respect to unit 2, opto buffer chip 193 is operabi 
with respect to unit 3 and opto buffer chip 1 94 is 

60 operabi with respect to unit 4. The discuss! n 
ope rati n with respect to opto buffer chip 188 is 
applicable with respect to opto buffer chips 192, 193 
and 194. 

Still referring to RGURE 7A, output lin 196 from 
65 opto buffer chip 188 is connected to the driver for the 



corresponding motor f unit 1. Likewise, the utput 
lines from opt buff r chip 188 ar connected to the 
respective buffers for the respective motors funitl. 
Similarly, the output lines from opto buffer chips 
70 192, 193 and 194 are connected to the respective 
drivers for the motors of units 2, 3 and 4. The 
operation of the drivers is illustrated by referring to 
RGURE 7D. 

Referring to RGURE 70, line 196 from opto buffer 

75 chip 188 (of RGURE 7A) is illustrated at the left-hand 
side of the circuit diagram. Line 196 is connected to 
the base of NPN transistor 198, having its collector 
grounded and the emitter being coupled through 
opto Isolator 199 and LED 200. A relay contact 202 is 

80 connected to line 196 and this relay contact is pulled 
during the centering operation which is discussed in 
more detail below. Resistor 204 is a pull-up resistor 
to the five volt high line and resistor 206 is also 
coupled to the five volt high line. Opto coupler 1 99 

85 provides the light and is coupled to opto triac 208. 
Such opto coupling is utilized to insure that the 1 20 
volts is isolated from the computer. Opto triac 208 
triggers main triac 21 0. This conducts neutral AC 
voltage from line 212 over to line 214, through 

90 normally closed relay contact 202a, to line 21 6 which 
is coupled to motor winding 218, thereby energizing 
the motor. Resistor 220 is a current limiting resistor 
to keep the current low enough to prevent triac 208 
from being damaged. A varistor 220 is used to 

95 prevent excessive voltage. A phase shift capacitor 
network including resistor 219 and capacitor 221 is 
connected between motor winding 218 and motor 
winding 223. 
In summary, when switch 38a (FIGURE 6A) of 

100 control circuit 120 is actuated, the system will 

effectively be energized to activate triac 210 (FIGURE 
7D), thereby energizing the motor in the first direc- 
tion. In a similar manner, if switch 41 a were actu- 
ated, triac 222 (Rgure 7D) would be activated to 

105 energize the motor in the reverse direction in the 
same manner that triac 210 actuated the motor in the 
first direction. The other switches of the control 
circuits 120, 121, 122 and 123 of RGURE 6A operate . 
in the same manner on corresponding lines to 

110 actuate triacs to control the motors. 

Referring to the tower portion of FIGURE 7A, there 
is a buffer circuit 230 comprising NAND gates and 
resistors which operate jointly to provide buffering 
for the internal select buffering line chips 188, 192, 

115 193 and 194. An input line 232 is from the keyboard 
display controller 234 which includes the keyboard 
computer 24 (RGURE 7B) having keyboard compu- 
ter expansion bus 184 connected thereto. Referring 
to RGURE 7B, binary switch 236 has a rotary dial to 

1 20 signal the computer with respect to which console is 
being operated. Assuming that there is a separate 
consol for each of presses A, B,C and D, is switch 
236 is being handled with respect to consol B, the 
whe lis turned to indicate that it is console Band 

125 switches 8, 2 and 1 will be closed. Likewise, if it w re 
console C a diff r nt series of switches would be 
dosed. 

The keyboard computer expansi h bus 184 which 
is connected to keyboard computer 24 extends to 
130 chips 180 and 182 of RGURE 7A and also is 
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connected to input/output expand r chip 238 {FI- 
GURE 7C) which is an 8243 I/O expander. Chip 238 is 
connected to serial to parallel and para 1 1 I to serial 
5 communication line chip 240 via line 242 and chip 
240 is connected to driver chip 244 via line 24a 
Driver chip 244 is connected via line 248 to coax 
terminal 250. Coax terminal 250 may be coupled via 
75 ohm TV grade coaxial cable to the other consoles. 
10 Another novel feature of the present invention is 
the stall sense circuit Referring to FIGURE 6B, there 
is shown peck computer 170 with input/output bus 
260 connected thereto. Now referring to the lower 
section of FIGURE 7A, it is seen that input/output bus 
15 260 is connected to centering chip 262. Centering 
chip 262 is an 8243 I/O expander chip. Also coupled 
to centering chip 262 are centering control leads 264, 
265, 266 and 267, with each lead comprising four 
wires going into one of me driver boards associated 
20 with each unit of the printing press. When the peck 
computer activates a lead via bus 260, such as lead 
264b, lead 264b goes high. Line 264b is connected to 
a driver chip so that when line 264b is high, relay 202 
(FIGURE 7D and FIGURE 8) becomes activated. 
25 Referring to FIGURE 8 in particular, when relay 202 
becomes activated, the status shown in FIGURE 8 
changes so that the driver circuitry effectively be- 
comes disconnected from the motor windings. The 
motor windings then effectively become connected 
30 to sense lines 270 and 271 which are connected to 
transfer 272. For sensing purposes, a neutral voltage 
is applied from an external source to line 274 and a 
120 volt alternating current signal is always from an 
external source applied to line 271. The 120 volts on 
35 the motor across lines 271 and 274 generates a 
secondary voltage on line 270, which is a phase 
shifted voltage with respect to the voltage across 
lines 271 and 274, The idle or free run voltage is 
about 1 55 volts AC. When the motor moves to the 
40 end of the allowed movement, so that the shaft is 
prevented from moving further (i.e., stall), the sense 
voltage on line 270 drops to about 110 volts AC. That 
sense voltage is lowered by stepdown transformer 
272 and is rectified by diodes 276 and 278 to provide 
45 a DC voltage across the voltage divider comprising 
resistors 290 and 292. This DC voltage on line 294 is 
provided to an A to D converter chip 296 to provide a 
digital output signal equivalent to the sense voltage. 
As stated above, the secondary voltage is normal- 
50 ly about 155 volts and is lowered to about 1 10 volts 
when the motor stalls. When there is a transition 
from the 1 55 volts downward to about 130 volts, the 
circuit is set so that the sensed voltage being 130 
volts or less indicates a stall. This is a deliberate stall 
55 because it is being used to center the cylinders. The 
stall is created by bringing the cylinder to its end of 
motion travel where it can go no further and the 
motor shaft cannot turn any further so it goes into 
the stall. Normally, travel from on nd of the 
60 cyltnd r direction to the oth rendofth cylinder 
direction takes 16 seconds. By centering the posi- 
tion, the averag travel of the cylinder is reduced to 8 
seconds. In addition, the motor is prevented from 
forcing the cylind rtohitthewallforal ng period of 
65 time because the circuit promptly brings the cylinder 
back to center. Thus once the stall occurs, th 



sensing lead 270 is powered (by placing the 120 volts 
across lines 270 and 271 ) for a known period of time 
(8 seconds) in the reverse direction so that exactly 
how far the cylinder will trav I is predetermined and 

70 it is also predetermined that the cylinder will promtiy 
be brought back to center from the stall, because it is 
predetermined that in 8 seconds of motor turning 
the distance travel will be half of the distance from 
wail to wall. It is preferred that all of the motors be 

75 referenced off the same wall so that they are 

centered in relation to each other. Certain cylinders 
may require a different time period to bring them 
back to center or another selected position. 
Referring back to RGURE 8, Ato D converter 296 

80 converts the voltage to a single byte. Potentiometers 
300, 301 and 302 are adjusted to provide particular 
voltage outputs which the computer uses to select 
the pecking functions. For example, potentiometer 
302 sets the length of the peck from .001 inch to .015 

85 inch. Potentiometer 301 sets the length of the delay 
.into an equivalent off time. As stated above, the 
system is calibrated so that one second of motor 
rotation corresponds to .015 inch movement 
Potentiometer 300 determines the number of 

90 pecks, from 0 to 15, before going into a continuous 
"on" condition. Thus potentiometer 300 is set for the 
number of pecks per single touch, meaning that if 
the operator touches the switch once and potentio- 
meter 300 is set for two pecks, there will be two 

95 pecks for each single touch. Every peck is a precision 
peck calibrated to a particular motion such as .006 
inch. 

Some of the stall sense circuitry which is shown in 
detail in RGURE 8 is also illustrated in RGURE 6B. 
100 Referring to RGURE 6B, it is seen that the A to D 
converter chip 296 is coupled via line 310 to an 8243 
I/O expander chip 312. Expander chip 312 is con- 
nected to an input or output of peck computer 170 
via line 314. 

105 Atthe upper portion of RGURE 6B, the power 
supply 80 is shown wherein the household current 
(for example, 115 VAC) is coupled to input 318 and is 
reduced to five volts DC via stepdown transformer 
320 and rectifier 322. A line 324 from the secondary 

110 of transformer 320 is connected to the base of NPN 
transistor 326 to provide a clocked AC signal at the 
collector of transistor 326 which is fed via line 328 to 
the peck computer 170. The docked AC signal is also 
fed via line 328 and line 330 to keyboard computer 

115 234{RGURE7B). 

Referring now to RGURE 10, each of the pulses 
340, 341 and 342 comprises a peck. The length L of 
the peck (the length of the movement) is controlled 
by potentiometer 302 (RGURE 8), the delay D 

120 between packs (the spaces between the pulses) is 
controlled by potentiometer 301 and the number N 
of pecks is controlled by potentiometer 300. 

Referring to RGURE 1 2, this figure is indicative of 
the system having communicati n between console 
125 Aandconsol B. Nowref rringtoRGURE11A,the 
reference 60 hertz (or optional 50 hertz) AC signal is 
shown therein as th timing signal. At the beginning 
of the cycle, for about 3 milliseconds, the informa- 
tion signal is sent from, for exampl , console A to * 
130 console B. The information signal which is transmit- 
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ted is sh wn in RGURE 1 1 B and is enlarged greatly 
in RGURE 1 1C. Referring to RGURE 1 1C, th signal 
comprises a start bit 350, eight data bits 352 and a 
stop bit 354. The eight data bits 352 consist of three 

5 station select bits and five motor select bits. In the 
illustrative embodiment the start bit is always a 1 . 
The bit cells are amplitude modulated to determine 
whether the signal is a 1 or a 0, with the 1 's being 
higher than the 0/s in the illustrative embodiment It 

10 is to be understood, however, that pulse width 
modulation or any other type of encoding could be 
utilized for indicating whether the bit is a 1 or a 0. In 
the illustrative embodiment the stop bits are 0/s. 
Referring to RGURE 13, a typical train of informa- 

15 tion signals is illustrated. In the RGURE 13 illustra- 
tion, the start bit 350 is a 1 , the next three bits are 0, 
1, 1 which indicates the B station, the next five bits 
are 0, 1, 0, 0, 1 which indicates motor select line 9, 
and therafter stop bits 0, 0 are presented. 

20 It can be seen that in accordance with the present 
invention, there may be a series of consoles with 
each of the consoles communicating with each 
other. Thus a single operator can control all of the 
consoles and hence all of the presses from a single 

25 point The communication line may comprise a 
simple 75 ohm TV grade coaxial cable. It is not 
essential that all of the consoles have a graphic 
display module or a keyboard. If there are four 
presses A, B, C and D, and it is known that all of the 

30 presses will be controlled from location B, only the 
location B console requires the graphic display and 
the keyboard. The A, C and D consoles only need the 
interface if the operator will always be at location B 
for controlling all of the presses. 

35 

CLAIMS 

1 . A register control apparatus for printing press- 
es which comprises; 

40 a plurality of motors for moving printing cylinders 
of a press to provide register correction; 

a remote console coupled to the motors for 
controlling the operation of the motors and hence 
the correction size; 

45 said remote console including rouch-ectuated 
means adapted for manual actuation to cause move- 
ment of the cylinders for a selected correction; and 
means for calibrating the cylinder movement with 
respect to pecking of said touch-actuated means. 

50 2. A register control apparatus for printing press- 
es which comprises: 

a plurality of motors for moving printing cylinders 
of a press; 

a remote console coupled to the motors for 
55 controlling the operation of the motors and hence 
movement of the printing cylinders; 

said remote consol including a graphic repre- 
sentation of the cylinders capable of movement 
with arrows indicating movement direction, touch- 
60 actuated means adjacent the arrows adapted for 
manual actuation to cause movement of the cylin- 
ders in th direction of the arrow adjacent the 
selected touch-actuated means; and 
means for calibrating the movement amount with 
65 respect to the manual actuation activity. 



3. Ar gist r apparatus according to Claim 1, said 
touch-actuated means being located n a graphic 
display including a mot r select display and a 
keyboard, said keyboard having switches forselect- 

70 ing the desired correction size, and means for 
controlling said correction size in response to peck- 
ing of said touch-actuated means. 

4. A register control apparatus according to 
Claim 2, said graphic representation including a 

75 keyboard having switches for selecting the desired 
quantity of printing cylinder movement 

5. A register control apparatus according to 
Claim 2, said graphic representation including a 
separate representation of each of the printing press 

80 units, and including means for selecting the unit to 
be operated and means for selecting the desired 
quantity of printing cylinder movement for a 
selected printing cylinder of a selected unit 

6. A register control apparatus according to 
85 Claim 1 or 3, said motors comprising synchronous 

motors and including means for providing an alter- 
nating current to said synchronous motors for a time 
interval that is calibrated with each peck of said 
touch-actuated means. 

90 7. A register control apparatus according to 
Claim 2, 4 or 5, said motors comprising synchronous 
motors; and means for calibrating the synchronous 
motor movement with respect to the manual actua- 
tion activity, said calibration means including means 

95 for providing an alternating current to said synchro- 
nous motors for a time interval that is calibrated with 
the desired printing cylinder movement 

8. A register control apparatus according to 
Claim 6 or 7, said alternating current providing 

100 means comprising means for providing a number of 
alternating current cycles calibrated with the desired 
printing cylinder movement 

9. A register control apparatus according to 
Claim 6, 7 or 8, wherein said alternating current 

105 cycles to said synchronous motors commence with 
the zero crossing of an alternating current cycle. 

10. A register control apparatus according to 
Claim 6, 7, 8 or 9, said alternating current providing 
means comprising means for providing 50/60 hertz 

110 alternating current to cause a. 01 5 inch (.038 cm) 
printing cylinder movement per second. 

11. A register control apparatus according to any 
preceding claim, said touch-actuated means com- 
prising membrane means overlying pushbutton 

115 switches. 

12. A register control apparatus according to any 
preceding claim, including a plurality of said remote 
consoles, each being operable to control the printing 
cylinders of a different press; 

120 a plurality of communication lines interconnecting 
said remote consoles, and 

an isolation interface f r providing electrical isola- 
tion between consoles xceptwh n communication 
signals are transmitted. 

125 13. Aregist r control apparatus according to 
Claim 12, said electrical isolation providing means 
comprising opto isolation means and said com- 
municati n lines comprising 75 ohm TV grade 
coaxial cables. 

130 14. A register control apparatus for a plurality of 
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multi-unit printing presses, which comprises: 

a plurality f synchronous motors for moving 
printing cylinders of the presses; 
a plurality of remote consoles coupled to the 
5 motors for controlling the operation of the motors 
and hence movement of the printing cylinders, each 
of said remote consoles being operable to control 
the printing cylinders of a different press; 
at least one of said remote consoles including a 
10 graphic representation of the cylinders capable of 
movement with arrows indicating movement direc- 
tion, touch-actuated means adjacent the arrows 
adapted for manual actuation to cause movement of 
. the cylinders in the direction of the arrow adjacent 
15 the selected touch-actuated means; 

said graphic representation including a separate 
representation of each of the printing press units, 
and Including means for selecting the unit to be 
operated and means for selecting the desired quarrti- 
20 ty of printing cylinder movementfor a selected 
printing cylinder of a selected unit; 

means for calibrating the synchronous motor 
movement with respect to the manual actuation 
activity, said calibration means including means for 
25 providing an alternating current to said synchronous 
motor for a time interval that is calibrated with the 
desired printing cylinder movement 

said alternating current providing means compris- 
ing means for providing a number of alternating 
30 current cycles calibrated with the desired printing 
cylinder movement with said alternating current 
cycles ot said synchronous motors commencing 
with the zero crossing of an latemating current 
cycle; and 

35 a plurality of communication lines interconnecting 
said remote consoles, and an isolation interface for . 
providing electrical isolation between consoles ex- 
cept when communication signals are transmitted . 

15. A register control apparatus for printing 
40 presses which comprises: 

a plurality of motors for moving printing cylinders 
of a press to provide register correction; 

a remote console coupled to the motors for 
controlling the operation of the motors and hence 
45 the correction size; 

said remote console including touch-actuated 
means adapted for manual actuation to cause move- 
ment of the cylinders for a selected correction; 

means for centering each cylinder for subsequent 
50 operation, said centering means comprising means 
for first bringing the cylinderto a predetermined 
limit position in a first direction, and means for 
thereafter powering the motor controlling said cylin- 
derto move said cylinder in the reverse direction for 
55 a predetermined time period. 

16. A register control apparatus according to 
Claim 15, said predetermined limit position being a 
posrti n at which the cylinder motor has stalled, and 
said predetermined time period being the amount of 

60 time required to bring th cylinder from said prede- 
termined limit position to th center posrti n. 

17. A register control apparatus according to 
Claim 15 or 16, said motors comprising synchron us* 
motors and said centering means including means 

65 for sensing a stall of the cylinder motor ad means for 



thereafter powering the cylind rmot r in the re- 
verse direction for th predetermined time period 
required to bring the cylinder back from stall to the 
center positi n. 

70 1 8. A register control apparatus according to 
Claim 15 or 16, said motors comprising synchronous 
motors, and means for calibrating the synchronous 
motor movement with respect to the manual actua- 
tion activity, said calibrating means including means 

75 for providing an latemating current to said synchro- 
nous motors for a time interval that is calibrated with 
the desired printing cylinder movement 

19. A register control apparatus according to 
Claim 18, said alternating current providing means 

80 comprising means for providing a number of alter- 
nating current cycles calibrated with the desired 
printing cylinder movement said alternating current 
cycles to said synchronous motors commencing 
with the zero crossing of an alternating current cycle. 

85 20. A process for controlling color register on 
multi-unit printing presses, comprising the steps of: 

providing a plurality of motors for moving the 
printing cylinders of the press; 
coupling to said motors a remote console for 

30 controlling the operation of the motors and hence 
controlling movement of the printing cylinders; 

providing on said remote console a graphic repre- 
sentation of the cylinders capable of movement 
with arrows indicating movement direction, touch- 

95 actuated means adjacent the arrows adapted for 
manual actuation to cause movement of the cylin- 
ders in the direction of the arrow adjacent the 
selected touch actuation means; and 
calibrating the movement amount with respect to 

100 the manual actuation activity. 

21. A process for providing color register for a 
multi-unit printing press, comprising the steps of: 

providing a plurality of motors for moving the 
printing cylinders of the press; 
105 coupling a remote console to the motors for 
controlling the operation of the motors and hence 
the correction size; 

providing, on said remote console, touch-actuated 
means adapted for manual actuation to cause move- 
110 ment of the cylinders for a selected correction) 

calibrating the motor movement with respect to 
the manual actuation activity, said calibration step . 
comprising providing an alternating current to said 
motors for a time interval that is calibrated with the 
115 desired printing cylinder movement 

22. A ,process according to Claim 21, wherein the 
step of providing the alternating current comprises 
the providing of a number of alternating current 
cycles that are calibrated with the desired printing 

120 cylinder movement with the latemating current 
cycles to the motors commencing with the zero 
crossing of an alternating current cycle. 

23. A process according to Claim 21 , including 
th step of centering each cylinder for subsequent 

125 operation, the centering step comprising th steps of 
first bringing the cylinder to a predetermined limit 
position and thereafter powering the motor contr II- 
ing the cylinder in the reverse direction for a 
predetermined time period. 

130 24. A process for controlling th color register of 



a plurality of multi-unit printing presses, comprising 
the steps f: 

pr vtding a plurality of motors for moving the 
printing cylinders of each of the presses; 
5 pr viding a plurality of remote consoles, achof 
which is applicable to control the printing cylinders 
of a different press; 

coupling each of said remote consoles to one of 
the printing presses; 
10 providing at least one of said remote consoles 
with touch-actuated means adapted for manual 
actuation to cause movement of the cylinders for a 
selected correction) 

providing a plurality of communication lines inter- 
15 connecting said remote consoles; and 

providing an isolation interface for electrically 
isolating the consoles except when communication 
signals are transmitted from console to console. 

25. A process according to Claim 24, wherein 
20 said motors are synchronous motors and including 
the step of providing an alternating current to the 
synchronous motors for a time interval that is 
calibrated with respect to said touch-actuated 
means. 

25 26. A process according to Claim 20, including 
the step of providing the graphic representation with 
a representation of printing press units and includ- 
ing means for selecting the unit to be operated and 
means for selecting the desired quantity of printing 

30 cylinder movement for a selected printing cylinder of 
a selected unit 

27. A process for controlling color register on 
multi-unit printing presses, comprising the steps of: 

providing a plurality of motors for moving the 
35 printing cylinders of the press; 

coupling to said motors a remote console for 
controlling the operation of the motors and hence 
. controlling movement of the printing cylinders; 
providing, on said remote console, touch-actuated 
40 means for entering digital correction values and for 
selecting the printing cylinders to be moved; 

entering a digital correction value by touching 
selected numbers on said touch-actuated means; 
and 

45 selecting a printing cylinder to be moved by 
actuating a selected portion of said touch-actuated 
means adjacent to the graphic representation of the 
printing cylinder to be moved, whereby the selected 
printing cylinder will be moved the entered digital 

50 correction value amount 

28. A process according to Claim 27, wherein 
said touch-actuated means comprises membrane 
means overlying pushbutton switches. 

29. A process for detecting a stall condition of an 
55 AC synchronous motor which comprises the steps 

of: 

providing a phase shift capacitor network across 
the motor windings; 

providing a voltage across neofth motor 
60 windings; and 

sensing the opposite phase voltage of g nerated 
mot r nergy whereby a stall is detected when th 
opposite phase voltage drops below a predeter- 
mined amount 
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